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INTRODUCTION 
U n t i l  t h e  19401s, t h e  sponge f i s h e r y  was one o f  t h e  most va luab le  
f i s h e r i e s  i n  F lor ida .  However, a  combination o f  t h e  sponge b l i g h t s  of 1939 
and 1946 and t h e  i n t r o d u c t i o n  o f  syn the t i c  sponges r e s u l t e d  i n  reduct ion  o f  
t h e  f i s h e r y  t o  a  small f r a c t i o n  o f  i t s  former importance (Stevely, -- e t  a1 ., 
1978). I n  recent  years, increas ing s c a r c i t y  o f  sponges i n  t h e  sponge beds o f f  
o f  Tarpon Springs has threatened t h e  cont inued existence o f  t h e  remaining 
Tarpon Springs sponge f l e e t .  
Although an exp lora tory  sponge f i s h i n g  survey o f  s t a t e  t e r r i t o r i a l  waters 
off of Monroe County (F lo r ida  Keys), F lo r ida ,  had ind i ca ted  t h a t  commercial 
q u a n t i t i e s  o f  sponges were present (Sweat and Stevely , unpubl i shed man- 
u s c r i p t ) ,  F l o r i d a  S ta tu te  (F.S. 370.17) p r o h i b i t s  use o f  "deep sea d i v i n g  
apparatus t o  harvest  sponges i n  t h i s  area." This S ta tu te  states,  "No person 
may use d i v i n g  su i ts ,  helmets, o r  o the r  apparatus used by deep sea d i ve rs  i n  
t a k i n g  commercial sponges from any waters w i t h i n  t h e  t e r r i t o r i a l  l i m i t s  o f  
t h i s  state." 
The purpose o f  t h e  law was .not t o  p r o h i b i t  reasonable methods o f  
harves t ing  sponges but  t o  p r o t e c t  young sponges. It was enacted t o  prevent 
damage t o  young sponges caused by heav i l y  weighted d i ve rs  stepping on them. 
Ear l y  sponge d i v i n g  gear was of t h e  deep sea var ie ty .  Scuba and hookah, 
common gear today, d i d  no t  become a  v i a b l e  method o f  extended underwater 
d i v i n g  u n t i l  many years a f t e r  enactment o f  t h e  law. L i g h t  hookah gear w i t h  
rubber-soled, canvas a t h l e t i c  shoes has now replaced t h e  heavy helmet and lead  
boot-clad d iver .  
The F l o r i d a  Sal twater  F i she r ies  Study and Advisory Committee recommended 
i n  1982 t h a t  sponge d i v i n g  be al lowed i n  t h e  s t a t e  t e r r i t o r i a l  waters o f f  
Monroe County. However, ob jec t ions  were ra ised concerning t h e  p o s s i b i l i t y  o f  
o v e r f i s h i n g  due t o  increased f i s h i n g  pressure f o l l o w i n g  l e g a l i z a t i o n  o f  sponge 
div ing.  Therefore, t h e  present p r o j e c t  was undertakeil f o r  t h e  purpose of 
es tab l i sh ing  whether a  change i n  harves t ing  technique -- c u t t i n g  r a t h e r  than 
t e a r i n g  t h e  sponge loose -- could insure  sponge regenerat ion and thus reduce 
t h e  p o s s i b i l i t y  o f  over f ish ing .  Sponges have remarkable regenerat ive a b i l i t y ;  
and i f  even a  small quan t i t y  o f  sponge mater ia l  i s  l e f t  attached t o  t h e  
substrate, t h e  sponge may surv ive  and grow back t o  a  commercially valuable 
size. 
METHODS AND MATERIALS 
During June, 1982, a  commercial sponge fisherman ass is ted  t h e  p r o j e c t  
by l o c a t i n g  a  bed o f  sheepswool sponges (Hi ppiospongi a  lachne) o f f  o f  Vaca Key 
(Marathon) i n  t h e  F l o r i d a  keys (Fig. 1). The s i t e  was marked w i th  a  buoy, and 
Loran C coordinates were recorded t o  insure  re loca t ion  of t h e  study s i t e .  The 
bottom o f  t h e  s i t e  was marked o f f  by l a y i n g  out a  g r i d  of polyethylene l i n e  
h e l d  i n  .place. by rebar stakes d r i ven  i n t o  t h e  substrate. Sponges were located 
by swimming along t h e  g r i d  l i n e s .  Upon l o c a t i n g  a  sponge, i t s  p o s i t i o n  was 
marked by a t tach ing a  p iece of b r i g h t l y  colored surveyor 's f lagg ing tape t o  
t h e  l i n e .  The p o s i t i o n  was a l so  recorded on a  p l a s t i c  cha r t  o f  t h e  g r i d  
pat tern.  Large c a l i p e r s  (S & S standard r a d i o l o g i c a l  ) were used t o  take two 
measurements o f  t h e  sponge's diameter and one measurement o f  t h e  sponge's 
he i  ght. 
A f t e r  being measured, a l t e r n a t e  sponges were e i t h e r  c u t  loose using 
a  large,  sharp k n i f e  o r  t o r n  loose w i th  a  sponge hook on t h e  end o f  a  three-  
f o o t  handle. Sponges were cu t  as c lose t o  t h e  subst ra te  as poss ib le  wh i le  
at tempt ing t o  leave a  complete sponge base. I n  prac t ice ,  t h i s  l e f t  1/2 t o  1 
i n c h  o f  sponge t issue.  The sponge hook was o f  t h e  t ype  used by commercial 
sponge divers.  When t h e  sponge was removed, t h e  t ype  o f  harves t ing  method 
used was recorded and measurements taken o f  t h e  remaining sponge base ( i f  
t h e r e  was any l e f t ) .  The exact l o c a t i o n  o f  each sponge was marked by d r i v i n g  
a rebar stake i n t o  t h e  substrate. A numbered, p l a s t i c  b i r d  band was wrapped 
around these stakes f o r  i d e n t i f i c a t i o n .  Also, i n  those cases where sponge 
base was l e f t  behind, t h e  sponge base was marked by "sewing" a p iece of 
monofilament l i n e  through i t  and then a t tach ing a p l a s t i c  b i r d  band. Ten 
sponges were staked and tagged t o  serve as a con t ro l  group. Growth and 
su rv i va l  data f o r  experimental and con t ro l  sponges were c o l l e c t e d  12 months 
(May '83) and 28 months (Nov. '84) a f t e r  t h e  study was begun. 
RESULTS 
Surv iva l  o f  Cut and Hooked Sponges 
A t o t a l  o f  69 sponges were e i t h e r  c u t  (N=35) o r  hooked (N=34). 
Approximately one-thi r d  of a1 1 t h e  study sponges (cont ro l ,  cut ,  hooked) were 
n o t  found by t h e  end of t h e  experiment f o r  a v a r i e t y  o f  reasons which are 
discussed (Fig. 2). The percentages o f  found sponges f o r  each group o f  
sponges were no t  s i g n i f i c a n t l y  d i f f e r e n t  (G-test; Sokal and Rohl f, 1969). 
Twelve months a f t e r  t h e  study began, 70% o f  t h e  found c u t  sponges were 
a l i v e  and 39% o f  t h e  found hooked sponges were a l i v e  (Fig.3). The percentage 
o f  su rv i v ing  c u t  sponges compared t o  t h a t  o f  su rv i v ing  hooked sponges was 
s i g n i f i c a n t l y  d i f f e r e n t  (G-test; P<.05). 
Twenty-eight months a f t e r  t h e  study began, 71% o f  t h e  found c u t  sponges 
were a l i v e  and 41% o f  t h e  found hooked sponges were a l i v e  (Fig. 3). Again, 
t h e  propor t ion  o f  su rv i v ing  sponges between t h e  treatments was s i g n i f i c a n t l y  
d i f f e r e n t  (G-test; Pc.05). 
The s l i g h t l y  h igher percentage o f  su rv i v ing  c u t  and hooked sponges 
found a t  28 months compared t o  12 months was no t  s i g n i f i c a n t l y  d i f f e r e n t  and 
can be a t t r i b u t e d  t o  sampling er ror .  Since fewer sponge s i t e s  were found a t  
28 months (Fig. 2.), t he  sample s i z e  used t o  c a l c u l a t e  percentages of 
surv iv ing  sponges was smaller (number of found cu t  and hooked sponge s i t e s  
was 55 a t  12 months and 47 a t  28 months). 
On both sampling dates, 100% o f  the found con t ro l  sponges were a1 ive.  
The percentage o f  su rv i v ing  found con t ro l  sponges was s i g n i f i c a n t l y  d i f fe ren t  
from the  percentage o f  su rv i v ing  found c u t  and hooked sponges (G-test; P<.05). 
Growth of Experimental and Control Sponges 
Average increase of the maximum diameter o f  the  cu t  sponge bas was 2.3 
cm. (range: -1.5 t o  5.0 cm.) a f t e r  28 months. Average increase o f  the  maximum 
diameter of the  hooked sponge base was 2.1 cm. (range 0.0 t o  4.00). 
Only a small number o f  su rv i v ing  cu t  sponges (7, o r  39%) and hooked 
sponges (3, o r  33%) were judged t o  have regrown t o  a commercial size. Whether 
sponges had o r  had not  grown t o  a commercially harvestable s i ze  was a qual- 
i t a t i v e  judgement. Although most o f  the  su rv i v ing  sponge bases had grown t o  
t he  po in t  o f  exceeding 12.7 cm. ( t o  be l ega l  s i ze  a sponge must have, when 
wet, a maximum diameter o f  a t  l e a s t  12.7 cm), they had not  y e t  grown i n  he ight  
s u f f i c i e n t l y  enough t o  be judged as a t r u l y  commercially valuable product by 
t he  authors. Therefore, only sponges which could be crudely estimated t o  have 
a t ta ined a height  o f  a t  l eas t  7.6 cm. were considered as commercial-sized 
sponges. However, there  i s  no lega l  requirement fo r  a minimum sponge height. 
. The average natura l  growth r a t e  o f  con t ro l  sponges monitored dur ing the  
study (7 o f  the  10 o r i g i n a l  cont ro ls  were found a t  the  end o f  the  study) was 
1.7 cm./year. 
DISCUSSION 
Survival o f  Cut and Hooked Sponges 
This study shows t h a t  both cut  and hooked sponges can successfully regrow 
t o  a commercially harvestable size. However, cut  sponges have a subs tan t ia l l y  
h igher chance f o r  surv iva l  and consequently have a higher chance for  regrowth 
t o  a commercial s i ze  than do hooked sponges. The higher surv iva l  r a te  o f  cu t  
sponges can be a t t r i b u t e d  t o  the f a c t  t ha t  c u t t i n g  insures t h a t  some sponge 
t i s sue  i s  l e f t  attached t o  the substrate. Sponge t i ssue  i s  sometimes l e f t  
behind when hooking the sponge; but  o f ten when the  sponge i s  t o rn  free, very 
l i t t l e  t i ssue  i s  l e f t .  I f  s u f f i c i e n t  sponge t i ssue  i s  not  l e f t ,  sediment can 
eas i l y  smother the remaining sponge t issue.  
It i s  probable t ha t  higher surv iva l  o f  cut  sponges than t h a t  recorded i n  
t h i s  study could be rea l ized i f  the sponges were cut  so t h a t  a t a l l e r  sponge 
base was l e f t  behind, reducing the chances o f  the sponge being smothered by . . 
sediment. However, t h i s  i s  economical l y  impract ical  f o r  a commerci a1 sponger 
a t  the present t ime since leaving an addi t iona l  3 t o  5 cm. o f  sponge t i ssue  
would substant ia l ly  reduce the value o f  the harvested sponge. On the other 
hand, the base o f  most sponges i s  embedded w i th  rock and fore ign mater ia l  and 
normally i s  trimmed and discarded before r e t a i l  sale, so an educational, 
voluntary program d i rec ted a t  sponge producers and buyers might be he lp fu l .  
Any management technique based on the requirement t o  leave a minimum height  
would be unenforceable since i t i s  impossible t o  determine a t  what l eve l  a 
harvested sponge was cut. 
If it i s  assumed t h a t  a l l  " l os t "  sponges represent mo r ta l i t y  due 
t o  experimental treatment ( cu t t i ng  o r  hooking) then the surv iva l  o f  a1 1 
experimental sponges would be lower than t h a t  observed f o r  only sponges (o r  
Figure 2. 
Percentage of sponge sites found, (number of 
sponge sites found1 total number of sponge sites) 









Percentage of sponges found which survived, 
(number living sponges / number sponge sites 





CONTROL CUT HOOKED 
N-10 N-35 N-34 
+, t h e  stakes marking t h e i r  pos i t i ons )  which were found. Complete m o r t a l i t y  
of " l o s t "  sponges was no t  deemed l i k e l y  by t h e  authors f o r  t h e  f o l l o w i n g  
reasons: 1) a s i m i l a r  p o r t i o n  (30%) o f  t h e  con t ro l  sponges were " l o s t "  
compared t o  t h e  experimental sponges; 2) t h e  sponges were widely scat te red 
over  a l a r g e  area; and w i t h  t h e  l i m i t a t i o n s  o f  underwater v i s i b i l i t y ,  it was 
impossible t o  l o c a t e  a l l  sponges; 3) a t  t imes t h e  area was h e a v i l y  f i s h e d  by 
l o b s t e r  t r a p  fishermen and a number o f  marker stakes could have been 
inadver ten t l y  d is lodged by t raps.  
Therefore, a maximum est imate o f  su rv i va l  would be 71% f o r  c u t  sponges 
and 41% f o r  hooked sponges based on data on found experimental sponge s i t e s  
(N=47). A minimum est imate o f  su rv i va l  would be 51% f o r  c u t  sponges and 26% 
f o r  hooked sponges based on number o f  sponges i n  t h e  i n i t i a l  experimental 
group (N=69). 
Growth o f  Experimental and Contro l  Sponges 
The r e s u l t s  o f  t h i s  study demonstrate t h a t  a t  l e a s t  2 years are  requ i red  
f o r  t h e  su rv i v ing  sponge base t o  regrow t o  a minimum commercial s ize.  The 
observed growth r a t e  would i n d i c a t e  t h a t  1 o r  2 add i t i ona l  years would be 
des i rab le  t o  i nsu re  t h a t  a h igher  percentage o f  sponges a t ta ined  harvestable 
s ize.  The add i t i ona l  t ime would a l so  a l l o w  t h e  sponges t o  grow t o  a l a r g e r  
and thus more valuable size, 
H i  s t o r i  c a l  l y  , several s tudies of sheepswool sponge growth (Moore, 
1910; Crawshay, 1939; S tor r ,  1964) have measured sponge growth i n  terms o f  
vplumetr ic  increases ( t h e  number of t imes a sponge increases i n  volume du r ing  
a 1-year per iod) .  V a r i a b i l i t y  i n  sponge shape and repeated attempts t o  o b t a i n  
reproduc ib le  measurements of sponge he ight  were such t h a t  volumetr ic  est imates 
o f  sponge s i z e  were judged t o  be inappropr iate.  Therefore, i n  t h i s  study, 
sponge growth was expressed i n  terms o f  increase i n  the  maximum sponge 
diameter. Based on repeated measurements o f  several sponges conducted a t  t he  
study's beginning, the  maximum sponge diameter was the only measurement found 
t o  be reproducible w i t h i n  0.5 cm. These observations have been confirmed i n  
a recent study o f  sponge growth i n  Biscayne Bay, F l o r i da  (pers. comm., J. 
Tilmant; Everglades National Park, Homestead, FL) . 
A1 though d i  r ec t  comparison i s  d i f f i c u l t  , growth o f  cont ro l  sponges 
i n  t h i s  study appears t o  be somewhat slower than t h a t  recorded i n  o lder  
studies. S to r r  (1964) measured a growth f ac to r  o f  2.27 (number o f  t imes a 
sponge increases i n  volume dur ing a 1-year per iod)  f o r  sheepswool sponges 
from Piney Point, F lor ida.  Based on t h i s  growth rate,  S to r r  estimated i t 
would requ i re  a t  l eas t  3 years t o  reach a harvestable size. Moore (1910) 
studied sheepswool sponge growth a t  Anclote. Key and Sugarloaf Key, Flor ida,  
and measured growth fac to rs  lower than S to r r ' s  data (1.91 and 1.86 respec- 
t i v e l y ) .  Smith (1973) studied a d i f f e r e n t  species o f  commercial sponge, the 
grass sponge (Spongia graminea), i n  card Sound, Flor ida,  and reported a growth 
f a c t o r  o f  '0.77. Studies o f  sheepswool sponges i n  the Bahamas and B r i t i s h  
Honduras (Crawshay, 1939) found growth rates o f  2.34 t o  2.94. 
Ti lmant (pers. comm.) working on sheepswool sponge growth r a t e  i n  
Biscayne Bay, Flor ida,  reported a 2.0 cm./year increase i n  diameter. This 
growth r a t e  would produce a commercial sponge i n  approximately 6.4 years. The 
growth r a t e  measured i n  t h i s  study o f  1.7 cm./year would produce a commercial 
sponge i n  7.5 years. 
The va r i  abi 1 i t y  o f  sheepswool sponge growth rates from d i  f f e r e n t  
locat ions i s  noted i n  the l i t e r a t u r e  (Stevely, e t  a1 ., 1978). Substantial  
d i f ferences i n  growth rates o f  commerci a1 grass sponges (Spongi a grami nea) 
1 ocated on t he  same rock outcropping have been reported (Smith, 1973). It 
i s  possib le t h a t  t h i s  study was located i n  an area not  conducive f o r  r ap i d  
sponge growth. However, sponges i n  t he  area were abundant and appeared t o  
be i n  heal thy condit ion. Sponge fishermen were seen working the  general area, 
although most sponging a c t i v i t y  was conducted c loser  t o  Vaca Key i n  shallower 
water. Therefore, i t  seems reasonable t o  assume t h a t  the  study s i t e  was 
representat ive o f  commercially product ive sponge bottom. 
CONCLUSIONS 
1. Sponge t i s sue  l e f t  attached t o  t he  substrate a f t e r  the  sponge has been 
harvested by e i t h e r  c u t t i n g  o r  hooking can surv ive and grow. 
2. Surv ival  o f  remaining sponge t i s sue  i s  subs tan t ia l l y  greater  when sponges 
are harvested by c u t t i n g  compared t o  those sponges harvested by hooking, s ince 
c u t t i n g  insured t h a t  more regenerat ive sponge t i s sue  was l e f t  attached t o  the  
substrate. 
3. The maximum estimate o f  sponge su rv i va l  f o r  cu t  sponges i s  71% and 
f o r  hooked sponges i s  41%. The minimum estimate o f  sponge su rv i va l  f o r  cu t  
sponges i s  51% and f o r  hooked sponges i s  26%. 
4. A t  l eas t  2 years i s  required f o r  su rv i v ing  sponge t i s sue  t o  regrow t o  
a commercially harvestable size. An add i t iona l  1 bl- 2 years i s  required f o r  
more sponges t o  a t t a i n  a more valuable size. 
5. Any attempted management o f  the  sponge f i shery  requir ing,  by statute,  
a minimum height  requirement t o  be l e f t  when c u t t i n g  a sponge would be 
unenforceable, and t h a t  t h i s  "recommendation" could be b e t t e r  addressed by 
an educational program d i rec ted a t  both sponge producers - and buyers. 
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